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P E N G A R U H L A T I H A N A E R O B I K K O M B I N A S I D E N G A N T E K N I K 
T E R H A D A P K E M A M P U A N K A R D I O R E S P I R A S I E F E K T E K A N A N 
U D A R A T E R H A D A P F I S I O L O G I T U B U H A T L E T 
V 
O l e h : A h m a d N a s r u U o h 
D o s e n J u r u s a n P c n d i d i k a n K e s e h a t a n d a n R e k r e a s i F I K U N Y 
A b s t r a k 
P e n e l i t i a n i n i b e r t u j u a n u n t u k m e n g e t a h u i 
s e b e r a p a b e s a r p e n g a r u h l a t i h a n a e r o b i k k o m b i n a s i 
d e n g a n t e k n i k t e r h a d a p p e n i n g k a t a n k e m a m p u a n 
k a r d i o r e s p i r a s i p a d a s i s w a P A B t e n i s D I Y ( D a e r a h 
I s t i m e w a Y o g y a k a r t a ) . 
P e n e l i t i a n i n i m e n g g u n a k a n m e t o d e e k s p e r i m e n 
s e m u d e n g a n d e s a i n the one group pretest-posttest design. 
P o p u l a s i p e n e l i t i a n a d a l a h s i s w a P A B t e n i s D I Y . S a m p e l 
p e n e l i t i a n i n i d i t e n t u k a n s e c a r a r a n d o m d e n g a n c a r a 
u n d i a n k e l o m p o k , s e h i n g g a d i p e r o l e h s a m p e l p e n e l i t i a n 
y a i t u s e l u r u h s i s w a P A B t e n i s D I Y y a n g b e r l a t i h d i B a n t u l 
s e b a n y a k 13 o r a n g a n a k y a n g t e r d i r i d a r i 10 a n a k 
b c r j r n i s k c l a m i n l a k i - l a k i d a n 3 a n a k b e r j e n i s k e l a m i n 
p e r c m p u a n . I n s t r u m e n y a n g d i g u n a k a n a d a l a h tes 
multistage u n t u k m e n g u k u r k e m a m p u a n k a r d i o r e s p i r a s i 
( V 0 2 m a x ) . T e k n i k a n a l i s i s d a t a m e n g g u n a k a n . U j i t 
u n t u k m e n g e t a h u i a p a k a h t e r d a p a t p e r b e d a a n v a r i a b e l 
a n t a r a pretest d a n p o s t t e s t p a d a k e l o m p o k e k s p e r i m e n . 
H a s i l a n a l i s i s p e n e l i t i a n m e n u n j u k k a n b a h w a {t [ t 
< - 2 , 1 6 0 a t a u t > 2 ,160} d e n g a n t a r a f s i g n i f i k a n s i P = 
0 , 0 0 0 < 0 , 0 5 . J a d i d a p a t d i k a t a k a n b a h w a l a t i h a n a e r o b i k 
k o m b i n a s i d e n g a n t e k n i k d a p a t m e n i n g k a t a n 
k e m a m p u a n k a r d i o r e s p i r a s i p a d a s i s w a P A B t e n i s D I Y . 
A d a p u n h a s i l t test k e m a m p u a n k a r d i o r e s p i r a s i s i s w a 
P A B l e n i s D I Y a d a l a h {t = - 9 , 2 7 9 a t a u 9 , 2 7 9 . 
K a t a k u n c i : L a t i h a n a e r o b i k , l a t i h a n t e k n i k , 
K a r d i o r e s p i r a s i 
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P r e s t a s i l e n i s I n d o n e s i a s a a t i n i m a s i h j a u h d i b a w a h p e t e n i s -
p e t e n i s d u n i a y a n g I a i n . H a l i n i d a p a t d i l i h a t p a d a s a a t a d a 
k e j u a r a a n t e n i s open y a n g b e r t a r a f i n t e r n a s i o n a l . P e r i n g k a t a t l i t 
I n d o n e s i a ^ s e l a l u d i b a w a h a t l i t d a r i n e g a r a l a i n . F e n o m e n a i n i 
h e n d a k n y a m e n j a d i d a s a r u n t u k d a p a t m e m b e r i k a n p e m b i n a a n 
s e c a r a i n l e n s i f t e r h a d a p a t l i t t e n i s I n d o n e s i a . B e r b a g a i u p a y a 
p e m b i n a a n a t l i t t e l a h d i l a k s a n a k a n h i n g g a s a a t i n i . S a l a h s a t u 
c o n t o h L ipaya y a n g d i l a k u k a n y a i t u d e n g a n m e m b e r i k a n 
p e m b i n a a n p a d a a t l i t b e r b a k a t se jak u s i a d i n i . P e m b i n a a n i n i 
b e r t u j u a n u n t u k m e n y i a p k a n a t l i t b e r b a k a t a g a r m a m p u 
m e n i n g k a l k a n p r e s t a s i t e n i s I n d o n e s i a . O l e h k a r e n a i t u s a n g a t 
d i p e r l u k a n s e b u a h p r o s e s p e m b i n a a n y a n g t epa t a g a r d a p a t 
m e n c a p a i h a s i l y a n g m a k s i m a l . 
P r o s e s p e m b i n a a n a t l i t y a n g t epa t h e n d a k n y a d i s e s u a i k a n 
d e n g a n p r i n s i p - p r i n s i p l a t i h a n . M e n u r u t S u k a d i y a n t o ( 2 0 0 2 : 14) 
p r i n s i p - p r i n s i p l a t i h a n t e r s e b u t m e l i p u t i : (1) i n d i v i d u a l , (2) 
a d a p t a s i , (3) b e b a n b e r l e b i h [overload], (4) b e b a n b e r s i f a t progresif, 
(5) s p e s i f i k a s i ( k e k h u s u s a n ) , (6) b e r v a r i a s i , (7) p e m a n a s a n d a n 
p e n d i n g i n a n [warm-up d a n cooling down], (8) p e r i o d i s a s i , (9) 
b e r k e b a l i k a n [reversible], (10) b e b a n m o d e r a t ( t i dak b e r l eb ih ) , d a n 
( I I ) l a t i h a n h a r u s s i s t e m a t i k . O l e h k a r e n a i t u s a n g a t d i p e r l u k a n 
u s a h a y a n g c u k u p k e r a s u n t u k m e n e r a p k a n p r i n s i p - p r i n s i p l a t i h a n 
t e r s e b u t a g a r p r e s t a s i a t l i t d a p a t m e n i n g k a t . 
P e m b i n a a n a t l i t h a r u s s u d a i h d i t e r a p k a n p a d a a t l i t b e r b a k a t 
se jak u s i a d i n i . P e m b i n a a n se jak u s i a d i n i i n i d i h a r a p k a n m a m p u 
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m e n c e t a k d a n m e n g h a s i l k a n a t l i t y a n g h a n d a l . A p a b i l a p e m b i n a a n 
a t l i t b e r b a k a t i n i t e r l a m b a t , m a k a a k a n m e n g a l a m i k e s u l i t a n u n t u k 
b e r a d a p t a s i b a g i s e t i a p i n d i v i d u d a l a m m e n g i k u t i p r o s e s l a t i h a n . 
P e m b i n a a V i a t l i t y a n g t e r l a l u d i n i j u g a t i d a k d a p a t m e m b e r i k a n 
h a s i l y a n g m a k s i m a l , k a r e n a k e m a m p u a n b i o m o t o r a n a k b e l u m 
s e m p u m a . O l e h s e b a b i t u d a J a m p r o s e s p e m b i n a a n b a g i a t l i t t e n i s 
b e r b a k a t h e n d a k n y a d i s e s u a i k a n d e n g a n k o n d i s i y a n g p a l i n g t epa t 
y a i t u p a d a u s i a a n t a r a 7 - 1 2 t a h u n , k a r e n a k e m a m p u a n b i o m o t o r 
a n a k s u d a h d a p a t d i b e n t u k . 
M e n u r u t B o m p a ( 1 9 9 4 : 259 ) k o m p o n e n b i o m o t o r y a n g 
m e m i l i k i p e r a n a n p e n t i n g t e r h a d a p p e n a m p i l a n a t l i t d a l a m 
b e r t a n d i n g d i a n t a r a n y a a d a l a h k e k u a t a n , k e t a h a n a n , k e c e p a t a n , 
koord inavSi , d a n f l e k s i b i l i t a s . A d a p u n c o n t o h d a r i l a t i h a n b i o m o t o r 
y a i t u d e n g a n jogging, l a t i h a n b e b a n , stretching, d a n l a t i h a n 
k o o r d i n a s i a n t a r a m a t a , k a k i d a n t a n g a n . K o m p o n e n b i o m o t o r i n i 
s a n g a t d i p e r l u k a n d a l a m p r o s e s l a t i h a n u n t u k m e n c e t a k a t l i t . P a d a 
k e n y a t a a n n y a k o m p o n e n b i o m o t o r i n i s e r i n g k a l i t e r a b a i k a n d a l a m 
p r o s e s l a t i h a n , p a d a h a l k o m p o n e n i n i m e m i l i k i p e r a n a n y a n g 
s a n g a t p e n t i n g p a d a p e n a m p i l a n p e r t a n d i n g a n t e n i s . D a l a m p r o s e s 
l a t i h a n b i o m o t o r i n i d a p a t d i k o m b i n a s i k a n d e n g a n t e k n i k l a t i h a n 
p a d a p e r m a i n a n t e n i s d e n g a n t u j u a n u n t u k m e l a k u k a n v a r i a s i 
l a t i h a n a g a r t i d t i k t e r j ad i k e b o s a n a n p a d a s a a t b e r l a t i h . 
S e c a r a u m u m d a p a t d i k e t a h u i b a h w a s e t i a p ak t i \a t a s f i s i k 
m a n u s i a m e m e r l u k a n e n e r g i . D e m i k i a n h a l n y a d a l a m b e r l a t i h a t a u 
b e r m a i n t e n i s j u g a m e m e r l u k a n e n e r g i . P a d a d a s a r n y a a d a d u a 
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s i s t e m e n e r g i y a n g d i p e r l u k a n u n t u k b e r a k t i v i t a s y a i t u a c r o b d a n 
a n a e r o b . P a d a s a a t b e r m a i n t e n i s ene r g i d a p a t d i p e r o l e h d a r i k e d u a 
s i s t e m t e r s e b u t . E n e r g i a e r o b i k p a l i n g b a n y a k d i g u n a k a n p a d a s aa t 
b e r m a i n t^ 'nis. O l e h k a r e n a i t u d i p e r l u k a n b e n t u k l a t i h a n y a n g 
t epa t u n t u k d a p a t m e l a t i h k e m a m p u a n k a r d i o r e s p i r a s i a g a r s i s t e m 
p e r o l e h a n e n e r g i s e c a r a a e r o b i k i n i d a p a t d i m a n f a a t k a n o l e h a t l i t 
d e n g a n b a i k . 
P e r m a i n a n T e n i s 
M e n u r u t A r m a ( 1 9 8 1 : 502) t e n i s m e r u p a k a n s a l a h s a t u 
b e n t u k o l a h r a g a m e m p e r g u n a k a n b o l a k e c i l d a n s e t i a p p e m a i n n y a 
m e m a k a i r a k e t s e b a g a i a l a t p e m u k u l . P e r m a i n a n i n i d i l a k u k a n d i 
a t a s l a p a n g a n b c r b e n t u k e m p a t p e r s e g i p a n j a n g y a n g t e r b u a t d a r i 
s e m e n , t a n a h d e n g a n c a m p u r a n p a s i r h a l u s (gravel ) , b a h k a n d a p a t 
d i m a i n k a n d i a t a s r u m p u t . L a p a n g a n t e n i s i n i t e r b a g i m e n j a d i d u a 
d e n g a n s e b u a h ne t s e b a g a i p e m b a t a s n y a . P r i n s i p d a s a r d a l a m 
b e r m a i n t e n i s a d a l a h m e m u k u l b o l a s e b e l u m a t a u s e s u d a h 
m e m a n t u l d i l a n t a i m e l e w a t i a t a s ne t d a n m a s u k k e d a l a m 
l a p a n g a n p e r m a i n a n l a w a n ( S u k a d i y a n t o , 2 0 0 2 : 29 ) . J a d i d a p a t 
d i k a t a k a n b a h w a p e r m a i i n a n t e n i s a d a l a h o l a h r a g a y a n g d i l a k u k a n 
d i a t a s l a p a n g a n b e r b e n t u k e m p a t p e r s e g i p a n j a n g d e n g a n 
m e g g u n a k a n b o l a k e c i l u n t u k d i p u k u l d e n g a n r a k e t h i n g g a 
m e l e w a t i ne t d a n m a s u k k e d a e r a h l a p a n g a n l a w a n . 
1. T e k n i k B e r m a i n T e n i s 
S e c a r a g a r i s b e s a r t e k n i k y a n g p a l i n g d o m i n a n d a l a m 
p e r m a i n a n t e n i s a d a l a h t e k n i k p u k u l a n . T e k n i k p u k u l a n y a n g b a i k 
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d i d a s a x k a n p a d a k e t e p a t a n p o s i s i d a n w a k t u p a d a s a a t m e m u k u l 
b o l a . O l e h k a r e n a i t u , u n t u k m e n d a p a t k a n h a s i l p u k u l a n y a n g 
efekt i f , a k u r a t d a n m e n y u l i t k a n l a w a n m a k a d i p e r l u k a n 
konsent^^^s i p a d a s a a t m e m u k u l b o l a a g a r t i t i k p e r t e m u a n a n t a r a 
r a k e t d e n g a n b o l a t epa t p a d a w a k t u d a n p o s i s i n y a . 
D a l a m b e r m a i n t e n i s u n t u k m a n d a p a t k a n h a s i l p u k u l a n 
y a n g e fek l i f , a k u r a t d a n m e n y u l i t k a n h a r u s m e n g u a s a i b e b e r a p a 
t e k n i k k e t e r a m p i l a n d a s a r d a l a m m e m u k u l b o l a y a i t u : (a) serves, 
(b) volley t e r d i r i d a r i forehand d a n backhand, (c) drop shots, (d) lob, 
(e) smash overhaed, d a n (f) t e k n i k p a l i n g m e n d a s a r y a n g h a r u s 
d i k u a s a i p e m a i n t e n i s a d a l a h groundstroke t e r d i r i d a r i forehand 
d a n backhand. 
2. L a t i h a n A e r o b i k 
" T r a i n i n g is usually defined as systematic process of 
repetitive, progressive exercises, having the ultimate goal of improving 
athletic performance [Bompa, 1 9 9 9 : 1)." 
A r l i n y a b a h w a l a t i h a n b i a s a n y a d i d e f i n i s i k a n s e b a g a i s u a t u 
p r o s e s s i s l e m a t i s y a n g d i l a k u k a n s e c a r a b e r u l a n g - u l a n g , p rog res i f , 
d a n m e m p u n y a i t u j u a n u n t u k m e n i n g k a t k a n p e n a m p i l a n fisik. J a d i 
d a p a t d i k a t a k a n b a h w a l a t i h a n m e r u p a k a n s u a t u p r o s e s y a n g 
s i s t e m a t i s , t e r e n c a n a , t e r p r o g r a m , t e r u l a i r d a n t e r a t u r , s e r t a 
m e m i l k i s u a t u t u j u a n y a i t u u n t u k m e n i n g k a t k a n k e m a m p u a n , 
k e t e r a m p i l a n , d a n p e n a m p i l a n fisik d a l a m b e r o l a h r a g a . 
A d a p u n s a s a r a n d a n t u j u a n l a t i h a n s e c a r a g a r i s b e s a r y a i t u 
u n t u k (a) m e n i n g k a t k a n k u a l i t a s fisik d a s a r s e c a r a u m u m d a n 
m e n y e l u r u h , (b) m e n g e m b a n g k a n d a n m e n i n g k a t k a n p o t e n s i fisik 
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y a n g k h u s u s , (c) m e n a m b a h d a n m e n y e m p u r n a k a n t e k n i k , (d) 
m e n g e m b a n g k a n d a n m e n y e m p u r n a k a n s t r a t e g i , t a k t i k d a n p o l a 
b e r m a i n , (e) m e n i n g k a t k a n k u a l i t a s d a n k e m a m p u a n p s i k i s 
o l a h r a g a w a W d a l a m b e r t a n d i n g ( S u k a d i y a n t o , 2 0 0 2 : 10). 
A g a r l a t i h a n y a n g d i l a k u k a n d a p a t m e n c a p a i t u j u a n d a n 
s a s a r a n n y a m a k a l a t i h a n y a n g d i l a k u k a n h a r u s s e s u a i d e n g a n 
d o s i s y a n g t epat . D o s i s l a t i h a n t e r d i r i d a r i i n t e n s i t a s , f r e k u e n s i , 
d u r a s i , d a n m o d e l l a t i h a n ( S i s w a n t o y o , 2 0 0 8 : 127) . M e n u r u t S a d o s o 
( 1 9 9 2 : 23) l a t i h a n o l a h r a g a h a r u s m e l i p u t i e m p a t m a c a m , y a i t u : (1) 
i n t e n s i t a s l a t i h a n , (2) l a m a n y a l a t i h a n , (3) f r e k u e n s i l a t i h a n , d a n (4) 
m a c a m a k t i v i t a s l a t i h a n . S e l a i n i t u l a t i h a n y a n g t epa t h e n d a k n y a 
m e n e r a p k a n p r i n s i p - p r i n s i p d a s a r l a t i h a n g u n a m e n c a p a i k i n e r j a 
f i s i k y a n g m a k s i m a l b a g i s e s e o r a n g . 
S u a t u p r o s e s l a t i h a n m e m i l i k i t u j u a n u n t u k m e n i n g k a t k a n 
k u a l i t a s f i s i k d a s a r s e c a r a u m u m d a n m e n y e l u r u h . K u a l i t a s f i s i k 
d a s a r i n i d i t e n t u k a n o l e h k e b u g a r a n e n e r g i y a n g m e l i p u t i s i s t e m 
a e r o b i k d a n a n a e r o b i k . S e l a i n i t u j u g a d i t e n t u k a n o l e h k e b u g a r a n 
otot y a n g m e l i p u t i d a y a t a h a n , k e k u a t a n , k e c e p a t a n , p o w e r , 
k e l e n t u k a n , k e s e i m b a n g a n d a n k o o r d i n a s i . O l e h k a r e n a i t u 
d i p e r l u k a n s u a t u p r o s e s l a t i a h k e b u g a r a n y a n g s i s t e m a t i s , 
t e r e n c a n a , t e r p r o g r a m , t e r u k u r d a n t e r a t u r , a g a r k e b u g a r a n e n e r g i 
d a n k e b u g a r a n otot d a p a t m e n i n g k a t . S e p e r t i p e n d a p a t D j o k o 
( 2000 : 10) b a h w a l a t i h a n k e b u g a r a n m e r u p a k a n s u a t u p r o s e s 
s i s t e m a t i s m e n g g u n a l < a n r a n g s a n g g c r a k , b e r t u j u a n m e n i n g k a t k a n 
a t a u m e m p e r t a h a n k a n k u a l i t a s f u n g s i o n a l t u b u h y a n g m e l i p u t i 
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k u a l i t a s d a y a t a h a n p a r u j a n t u n g , k e k u a t a n d a n d a y a t a h a n otot , 
k e l e n t u k a n , d a n k o m p o s i s i t u b u h . 
S e t i a p b e n t u k a k t i v i t a s d a l a m k e h i d u p a n s e h a r i - h a r i b a i k i t u 
s u a t u p ^ k c r j a a n a t a u l a t i h a n o l a h r a g a m e m e r l u k a n e n e r g i ( tenaga). 
E n e r g i y a n g d i p e r l u k a n t e r s e b u t d a p a t d i p e r o l e h d a r i d a l a m t u b u h 
b e r u p a h a s i l m e t a b i l o s m e d a r i m a k a n a n . A p a b i l a e n e r g i d a r i d a l a m 
t u b u h m c n g a l a m i k e k u r a n g a n m a k a d i p e r l u k a n b a n t u a n e n e r g i 
d a r i l u a r b e r u p a o k s i g e n y a n g d i p e r o l e h m e l a l u i p e r n a f a s a n . 
D e m i k i a n h a l n y a d a l a m l a t i h a n t e n n i s j u g a m e m b u t u h k a n ene r g i , 
b a i k i t u d a r i d a l a m m a u p u n d a r i l u a r t u b u h b e r u p a s u p l a i o k s i g e n 
y a n g d i a m b i l o l e h p a r u - p a r u d a n d i p o m p a k a n o l e h j a n t u n g k e 
s e l u r u h j a r i n g a n t u b u h . 
P a d a d a s a r n y a a d a d u a s i s t e m e n e r g i y a n g d i p e r l u k a n d a l a m 
s e t i a p a k t i v i t a s g e r a k m a n u s i a y a i t u s i s t e m e n e r g i a e r o b i k d a n 
s i s t e m e n e r g i a n a e r o b i k . S i s t e m e n e r g i a e r o b i k m e r u p a k a n s e b u a h 
s i s t e m d a l a m t u b u h m a n u s i a u n t u k m e m e n u h i k e b u t u h a n e n e r g i 
d a l a m b e r a k t i v i t a s d e n g a n b a n t u a n o k s i g e n y a n g d i p e r o l e h m e l a l u i 
s i s t e m p e r n a f a s a n . S i s t e m a n a e r o b i k a d a l a h s u a t u s i s t e m d a l a m 
p e m e n u h a n k e b u t u h a n e n e r g i m a n u s i a s a a t b e r a k t i v i t a s d e n g a n 
t i d a k m e m e r l u k a n b a n t u a n o k s i g e n , a k a n t e t a p i m e n g g u n a k a n 
ene r g i y a n g t e l a h t e r s i m p a n p a d a o to t y a n g d i p e r o l e h d a r i p r o s e s 
m e t a b o l i s m e d a l a m t u b u h . 
M e n u r u t S u k a d i y a n t o ( 2 0 0 2 : 26) s i s t e m e n e r g i a n a e r o b 
d a p a t d i k c l o m p o k a n m e n j a d i d u a s i s t e m y a i t u a n a e r o b a l a k t i k d a n 
a n a e r o b l a k t i k . S i s t e m a n a e r o b a l a k t i k a d a l a h s i s t e m A T P - P C d a n 
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s i s t e m a n a e r o b l a k t i k a d a l a h s i s t e m g l o k i h s i s ( a s a m l a k t a t ) . S i s t e m 
i n i d a l a m p e m e n u h a n k e b u t u h a n e n e r g i n y a t i d a k m e m e r l u k a n 
b a n t u a n o k s i g e n . D e n g a n k a t a l a i n d a p a t d i s i m p u l k a n b a h w a A T P 
m e r u p a k a n V. s u m b e r e n e r g i p e r t a m a y a n g d i p a k a i d a l a m s e t i a p 
b e n t u k a k t i v i t a s k e r j a otot . M e n u r u t S u k a d i y a n t o ( 2 0 0 2 : 27) a d a 
b e b e r a p a c i r i s i s t e m e n e r g i a n a e r o b a l a k t i k y a i t u (1) i n t e n s i t a s k e r j a 
m a k s i m a l . (2) l a m a k e r j a k i r a - k i r a s a m p a i 10 d e t i k , (3) i r a m a k e r j a 
e k s p l o s i f (cepat m e n d a d a k ) , d a n (4) a k t i v i t a s k e r j a m e n g h a s i l k a n 
a d h e n o s i n d i p h o s p a t (ADP) + ene r g i . S e d a n g k a n s i s t e m a n a e r o b 
l a k t i k m e m i l i k i c i r i - c i r i , y a i t u : (1) i n t e n s i t a s k e r k a m a k s i m a l , (2) 
l a m a k e r j a a n t a r a 1 0 - 1 2 0 de t i k , (3) i r a m a k e r j a e k s p l o s i f , d a n (4) 
a k t i v i t a s m e n g h a s i l k a n a s a m l a k t a t d a n e n e r g i . 
S e t e l a h p r o s e s p e m e n u h a n k e b u t u h a n ene r g i b e r l a n g s u n g 
s e l a m a k u r a n g l e b i h 120 d e t i k , m a k a a s a m l a k t a t s u d a k t i d a k 
d a p a t d i b e n t u k l ag i m e n j a d i s u m b e r e n e r g i . O l e h k a r e n a i t u , 
d i p e r l u k a n p a s o k a n o k s i g e n u n t u k m e m b a n t u p r o s e s p e m b e n t u k a n 
ene r g i d a r i a s a m l a k t a t . O k s i g e n d i p e r o l e h m e l a l u i p r o s e s 
p e r n a p a s a n d e n g a n c a r a m e n g h i r u p u d a r a y a n g a d a d i s e k i t a r 
m a n u s i a . M e n u r u t F o x ( 1984 : 23) the oxygen required for the 
breakdown of carbohydrates and fats comes from the air we 
breather. O k s i g e n y a n g m a s u k m e l a l u i s i s t e m p e r n a p a s a n 
d i g u n a k a n u n t u k m e m b a n t u p e m e c a h a n k a r b o h i d r a t d a n l e m a k 
u n t u k m e n g h a s i l k a n e n e r g i . J a d i j e l a s b a h w a s i s t e m a e r o b d a p a t 
m e n g h a s i l k a n ene r g i s e l a m a m e l a k u k a n a k t i v i t a s l a t i h a n . A d a p u n 
c i r i - c i r i s i s t e m a e r o b y a i t u i n t e n s i t a s k e r j a s e d a n g , l a m a k e r j a l e b i h 
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d a r i 3 m e n i t , i r a m a g e r a k k e r j a l a n c a r d a n t e r u s - m e n e r u s , d a n 
s e l a m a a k t i v i t a s m e n g h a s i l k a n k a r b o n d i o k s i d a d a n a i r 
( S u k a d i y a n t o , 2 0 0 2 : 29 ) . 
3. K a r d i o r e s p i r a s i 
Cardiorespiratory system is composed cardiovascular and 
respiratory system ( C l a r k , 2 0 0 1 : 41 ) . K a r d i o r e s p i r a s i m e r u p a k a n 
s i s t e m k e r j a f u n g s i f aa l t u b u h m a n u s i a y a n g m e l i p u t i s i s t e m 
k a r d i o v a s k u l e r d a n r e s p i r a s i . 
a . S i s t e m K a r d i o v a s k u l e r 
J a n t u n g m e r u p a k a n o r g a n b e r o n g g a , b e r o t o t d a n b c r b e n t u k 
k e r u c u t j a n g t e r l e t a k d i a n t a r a p a r u - p a r u k i r i d a n k a n a n , d i d a e r a h 
y a n g d i s c b u t m e d i a s t i n u m , d i b e l a k a n g b a d a n s t e r n u m , d a n d u a 
p e r t i g a n y a t e r l e t a k d i s e b e l a h k i r i ( W a s t o n , 2 0 0 2 : 2 4 5 ) . A d a p u n 
f u n g s i j a n t u n g m e n u r u t S h e r w o o d ( 2 0 0 1 : 257 ) a d a l a h s e b a g a i 
p o m p a 3 a n g m e l a k u k a n t e k a n a n t e r h a d a p d a r a h u n t u k 
m e n i m b u l k a n g r a d i e n t e k a n a n y a n g d i p e r l u k a n a g a r d a r a h d a p a t 
m e n g a l i r ke j a r i n g a n . O l e h k a r e n a i t u d a p a t d i k a t a k a n b a h w a 
j a n t u n g a d a l a h o r g a n d a l a m t u b u h m a n u s i a y a n g b e r o n g g a , be ro to t 
d a n b e r b e n t u k k e r u c u t d e n g a n u k u r a n k i r a - k i r a s a t u k e p a l a n 
t a n g a n y a n g b e r f u n g s i u n t u k m e i h o m p a d a r a h d e n g a n k a n d u n g a n 
o k s i g e n t ingg i k c s e l u r u h j a r i n g a n t u b u h m a l a l u i p e m b u l u h d a r a h 
s e b a g a i ene r g i d a l a m b e r a k t i v i t a s . D e n g a n k a t a l a i n s i s t e m 
k a r d i o v a s k u l e r d a p a t m e m b a n t u m e n y a t u k a n t u b u h s e b a g a i s u a t u 
k e s a t u a n d a n s e b a g a i a l u r n u t r u s i s e r t a o k s i g e n y a n g b e r l a n g s u n g 
s e c a r a t e r u s m e n e r u s m e l a l u i d a r a h , s e h i n g g a e n e r g i y a n g 
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d i p e r l u k a n o l e h t u b u h d a l a m p e r i o d e t e r t e n t u d a p a t d i p e r t a h a n k a n 
s e r t a m e n g e l u a r k a n l i m b a h ene r g i . 
M e n u r u t W a s t o n ( 2002 : 257 ) a d a b e b e r a p a f a k t o r y a n g 
m e m p e n g A r u h i f r e k u e n s i den3ai t j a n t u n g y a i t u (1) i s t i r a h a t d a p a t 
m e n u r u n k a n f r e k u e n s i d e n j a i t j a n t u n g , s e d a n g k a n l a t i h a n fisik 
d a p a t m e n i n g k a t k a n f r e k u e n s i d e n y u t j a n t u n g . (2) P e n i n g k a t a n 
u s i a d a p a l m e n u r u n k a n f r e k u e n s i d e n y u t j a n t u n g , s e p e r t i p a d a 
b a y i f r e k u e n s i d e n y u t j a n t u n g a n t a r a 1 2 0 - 1 4 0 p e r m e n i t s aa t l a h i r 
d a n f r e k u e n s i i n i a k a n m e n u r u n s e i r i n g p e n i n g k a t a n u s i a . (3) 
S e o r a n g w a n i t a m e m i l i k i f r e k u e n s i d e n y u t j a n t u n g s e d i k i t l e b i h 
c epa t d ibc\nd ing p r i a . (4) E m o s i d a n e k s i t a s i a k a n m e m p e r c e p a t 
f r e k u e n s i d e n y u t j a n t u n g . J a d i d a p a t d i s i m p u l k a n b a h w a p a d a s aa t 
i s t i r a h a t d e n y u t j a n t u n g a k a n m e n g a l a m i p e n u r u n a n , s e d a n g k a n 
p a d a s a a t l a t i h a n a k a n m e n g a l a m i p e n i n g k a t a n y a n g d a p a t m e l a t i h 
d a y a t a h a n j a n t u n g d a l a m b e r d e n j o i t . A p a b i l a s e s e o r a n g s e r i n g 
m e l a k u k t m l a t i h a n fisik den3a i t j a n t u n g i s t i r a h a t j u g a m c n g a l a m i 
p e n u r u n a n . 
K e r j a j a n t u n g d i p e n g a r u h i o l eh s i s t e m s y a r a f o t o n o m . N e r v u s 
v a g u s m e m p e r l a m p a t f r e k u e n s i d e n y u t j a n t u n g d a n m e n y e b a b k a n 
p e n u r u n t m k e k u a t a n k o n t r a k s i m e l a l u i h a n t a r a n i m p u l s k e n o d u s 
s i n u a t r i a l . S a r a f s i m p a t i s m e m p e r c e p a t f r e k u e n s i d e n y u t j a n t u n g 
d a n m e m p e r k u a t k o n t r a k s i . P e r s y a r a f a n g a n d a t e r h a d a p k e r j a 
j a n t u n g i n i d i k o o r d i n a s i k a n o l e h p u s a t j a n t u n g d i m e d u l a 
o b l o n g a t a o t a k . F r e k u e n s i d e n y u t j a n t u n g i n i j u g a b e r p e n g a r u h 
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t e r h a d a p t e k a n a n d a r a h y a i t u a p a b i l a f r e k u e n s i d e n y u t j a n t u n g 
m e n g a l a m i p e n i n g k a t a n , m a k a t e k a n a n d a r a h j u g a m e n i n g k a t . 
b . S i s t e m R e s p i r a s i 
R e s p i r a s i a t a u p e r n a p a s a n a d a l a h p e r t u k a r a n gas y a n g 
t e r j ad i a n t a r a o r g a n i s m e t u b u h d e n g a n l i n g k u n g a n s e k i t a r n y a 
( J u n u s u l , 1 9 8 9 : 118) . R e s p i r a s i i n i m e l i b a t k a n s e l u r u h p r o s e s y a n g 
m e n y e b a b k a n p e r g e r a k a n s e c a r a p a s i f O k s i g e n (02) d a r i 
l i n g k u n g a n s e k i t a r n y a (udara ) k e p a r u - p a r u d a n d i l a n j u t k a n k e 
s e l u r u h j a r i n g a n t u b u h g u n a m e n u n j a n g p r o s e s m e t a b o l i s m e , s e r t a 
p e r g e r a k a n s e c a r a p a s i f k a r b o n d i o k s i d a ( C 0 2 ) y a n g m e r u p a k a n 
s i s a m e t a b o l i s m e d a r i j a r i n g a n k e m u d i a n k e l u a r k e u d a r a . J a d i 
d a p a t d i s i m p u l k a n b a h w a f u n g s i u t a m a d a r i r e s p i r a s i a d a l a h u n t u k 
m e n d a p a t k a n (02) d a r i u d a r a y a n g d i a l i r k a n k e s e l u r u h j a r i n g a n 
t u b u h a g a r d a p a t m e m b a n t u d a l a m p r o s e s m e t a b o l i s m e e n e r g i d a n 
m e m b a w a k e l u a r C 0 2 y a n g d i h a s i l k a n o l e h s e l . 
M e n u r u t W a s t o n ( 2 0 0 2 : 296 ) o r g a n - o r g a n s i s t e m p e r n a f a s a n 
t e r d i r i d a r i : h i d u n g , f a r i n g , l a r i n g , t r a k e a , b r o n k u s , b r o n k i o l u s , 
a l v i o l i d a n d u k t u s a l v i o l a r i s . D a r i f u n g s i o r g a n - o r g a n p e r n a p a s a n 
t e r s e b u t m e n g h a s i l k a n m e k a n i s m e p e r n a p a s a n y a i t u i n s p i r a s i d a n 
e k s p i r a s i . I n s p i r a s i a d a l a h p r o s e s m a s u k n y a u d a r a d a r i l u a r y a n g 
k a y a o k s i g e n ke d a l a m p a r u . P r o s e s i n i t e r j a d i s e b a g a i a k i b a t d a r i 
p e r g e r a k a n d i a f r a g m a d a n b e r k o n t r a k s i n y a o to t -o to t i n t e r c o s t a l i s . 
S e d a n g k a n e k s p i r a s i m e r u p a k a n p r o s e s k e l u a r n y a k a r b o n d i o k s i d a 
d a r i p a r u - p a r u . P a d a s a a t e k s p i r a s i i n i t e r j a d i k a r e n a d i a f r a g m a 
r i l e k s , s e h i n g g a k e m b a l i k e b e n t u k a s l i n y a . S e l a i n i t u o to t -o to t 
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i n t e r k o s t a l i s j u g a r i l e k s d a n t u l a n g r u s u k k e m b a l i s e p e r t i s e m u l a , 
s e h i n g g a u d a r a y a n g a d a d i d a l a m p a r u - p a r u d a p a t d i k e l u a r k a n . 
J a d i d a p a t d i k a t a k a n b a h w a otot d i a f r a g m a d a n i n t e r k o s t a l i s 
m e m b e r i l W i p e r a n a n p e n t i n g d a l a m p r o s e s i n i . 
S e t e l a h m e n g e t a h u i m e k a n i s m e p c r m a p a s a n , m a k a p e r l u 
d i p e l a j a r i t e n t a n g p r o s e s p e r t u k a r a n gas . P r o s e s i n s p i r a s i 
m e r u p a k a n m e m a s u k a n o k s i g e n k e d a l a m p a r u - p a r u y a n g 
k e m u d i a n t e r j ad i p e r t u k a r a n gas o k s i g e n d e n g a n k a r b o n d i o k s i d a . 
H a s i l d a r i p r o s e s p e r t u k a r a n i n i y a n g b e r u p a o k s i g e n a k a n d i b a w a 
k e s e l u r u h j a r i n g a n t u b u h s e b a g a i e n e r g i . S e d a n g k a n gas k a r b o n 
d i o k s i d a y a n g d i b a w a o l eh se l d a r a h m e r a h b e r u p a h a s i l 
m e t a b o l i s m e a k a n d i k e l u a r k a n o l e h p a r u - p a r u d i s e b u t e k s p i r a s i . 
K e m u d i a j i d i t u k a r k a n d e n g a n o k s i g e n y a n g d i a m b i l d a r i u d a r a l u a r , 
d a n s e t e r u s n y a s i k l u s b e r j a l a n . 
"Cardiorespiratory fitness means that one is able to run, 
swim, cycle, play vigours sports, or engage in heavy occupational 
labour for prolonged periods of time because the heart and lung 
systems are able to transport oxygen to the working muscles, 
allowing body fuel stores to be b u r n e d for energy { N i e m a n , 1 9 9 3 ; 
47 ) . " 
D a r i u r a i a n t e r s e b u t d a p a t d i s i m p u l k a n b a h w a k e m a m p u a n 
k a r d i o r e s p i r a s i m e r u p a k a n k e m a p u a n p a r u d a n j a n t u n g u n t u k 
m e n s u p l a i o k s i g e n k e s e l u r u h j a r i n g a n s e l t u b u h s e b a g a i ene r g i 
u n t u k d a p a t m e l a l c u k a n a k t i v i t a s f i s i k s e p e r t i l a r i , b e r e n a n g , 
b e r s e p e d a , o l a h r a g a p e r m a i n a n d a n I a i n - l a i n . 
A d a p u n c a r a y a n g h a r u s d i l a k u k a n u n t u k d a p a t m e n g e t a h u i 
k e m a m p u a n k a r d i o r e s p i r a s i s e s e o r a n g m a k a h a r u s d a p a t d i k e t a h u i 
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k o n s u m s i o k s i g e n m a n s i m a l a t a u k a p a s i t a s V O 2 m a x . K o n s u m s i 
o k s i g e n m a k s i m a l a t a u k a p a s i t a s V O 2 m a x a d a l a h a m b i l a n o k s i g e n 
s e l a m a e k s e r s i m a k s i m u m ( J a n s s e n , 1 9 9 3 : 26 ) . Pa t e ( 1 9 9 3 : 255 ) 
m e n y a t u k a n b a h w a t e n a g a a e r o b i k m a k s i m a l s e r i n g k a l i d i s e b u t 
p e n g g u n a a n o k s i g e n m a k s i m a l a d a l a h t e m p o t e r c e p a t d i m a n a 
s e s e o r a n g d a p a t m e n g g u n a k a n o k s i g e n s e l a m a b e r o l a h r a g a . 
K u a l i t a s d a y a t a h a n p a r u j a n t u n g d i n y a t a k a n d e n g a n b e s a r n y a 
V O 2 m a x a t a u j u m l a h o k s i g e n m a k s i m u m y a n g d i k o n s u m s i s e c a r a 
m a k s i m a l d a l a m s a t u a n m l / k g . b b / m e n i t ( I r ianto , 2 0 0 0 : 72 ) . 
P r o g r a m L a t i h a n A e r o b i k K o m b i n a s i d e n g a n T e k n i k 
K e m a m p u a n k a r d i o r e s p i r a s i a k a n d a p a t m e n i n g k a t d e n g a n 
b a i k a p a b i l a m e l a k u k a n l a t i h a n d a p a t d i l a k u k a n d e n g a n t epa t , 
t e r u k u r , t c r a t u r , d a n t e r p r o g r a m . L a t i h a n y a n g t epa t , t e r u k u r d a n 
t e r p r o g r a m h a r u s s e s u a i i n t e n s i t a s l a t i h a n , f r e k u e n s i l a t i h a n , 
d u r a s i l a t i h a n , v o l u m e l a t i h a n , recovery d a n inter\^al l a t i h a n . 
A d a p u n l a t i h a n d a p a t d i l a k u k a n d e n g a n b e r b a g a i m a c a m b e n t u k 
d a n v a r i a s i l a t i h a n d a r i b e r b a g a i m a c a m o l a h r a g a . H a l i n i p e r l u 
d i l a k u k a n aga r t i d a k t e r j a d i k e j e n u h a n p a d a s a a t l a t i h a n . 
V a r i a s i p r o g r a m l a t i h a n y a n g e f ek t i f u n t u k m e n i n g k a t k a n 
k e m a m p u a n k a r d i o r e s p i r a s i d a p a t d i l a k u k a n p a d a o l a h r a g a 
p e r m a i n a n t e n i s , k a r e n a d a l a m o l a h r a g a p e r m a i n a n t e n i s t i d a k 
h a n y a k e t c r a m p i l a n s a j a y a n g d i b u t u h k a n , a k a n t e t a p i k e m a m p u a n 
k a r d i o r e s p i r a s i j u g a s a n g a t d i p e r l u k a n u n t u k d a p a t b e r m a i n t e n i s 
d e n g a n b a i k . J a d i d a p a t d i k a t a k a n b a h w a s e t i a p p e m a i n t e n i s j u g a 
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h a r u s m e m i l i k i k e m a m p u a n k a r d i o r e s p i r a s i y a n g b a i k a g a r d a p a t 
b e r m a i n l e n i s d e n g a n s e m p u m a . O l e h k a r e n a i t u d i p e r l u k a n 
s e b u a h x ' a r i as i p r o g r a m l a t i h a n a e r o b i k y a n g d i k o m b i n a s i k a n 
d e n g a n t 6 k n i k u n t u k d a p a t m e n i n g k a t k a n k e m a m p u a n 
k a r d i o r e s p i r a s i . 
T a b e l 1. 
P r o g r a m L a t i h a n A e r o b i k K o m b i n a s i d e n g a n T e k n i k 
L a m a l a t i h a n 8 m i n g g u 
F r e k u e n s i 3 k a l i p e r m i n g g u 
I n t e n s i t a s 7 5 % - 8 5 % D J M 
W a k t u (duras i ) 2 5 m e n i t 
V o l u m e 2 - 3 m e n i t 
R e p e t i s i 10 k a l i 
R e c o v e r y 3 0 d e t i k 
W a k t u i n t e r v a l 2 4 - 4 8 j a m 
P e r i o d i s a s i T a h a p p e r s i a p a n a w a l 
T ype (model) L a t i h a n A e r o b i k K o m b i n a s i d e n g a n T e k n i k 
b e r u p a l a r i m e n g e l i l i n g i l a p a n g a n t e n i s 
d i k o m b i n a s i k a n d e n g a n t e k n i k p u k u l a n 
groundstroke forehand d a n backhand s e b a n y a k 
6-8 k a l i p u k u l a n . 
M E T O D E P E N E L I T I A N 
J e n i s p e n e l i t i a n y a n g d i g u n a k a n d a l a m p e n e l i t i a n i n i a d a l a l i 
e k s p e r i m e n s e m u d e n g a n m e n g g u n a k a n r a n c a n g a n the one-group 
pretest-posttest design. M e n u r u t L e e d y ( 1980 : 169) the one-group 
pretest-posttest design is a type of experiment where a single group 
has (1) a pre-experimental evaluation, than (2) the influence of the 
variable, and, finally (3) a post-experimental evaluation. D a r i 
p e n d a p a t t e r s e b u t d i a t a s d a p a t d i k a t a k a n b a h w a the one-group 
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pretest-posttest design a d a l a h s e b u a h b e n t u k p e n e l i t i a n e k s p e r i m e n 
d i m a n a s a t u k e l o m p o k t e r s e b u t m e n j a d i s e b u a h e v a l u a s i s e b e l u m 
e k s p e r i m e n , k e m u d i a n m e m b e r i k a n p e n g a r u h p a d a v a r i a b e l d a n 
t e r a k h i ^ m e m b e r i k a n s e b u a h e v a l u a s i s e s u d a h e k s p e r i m e n . J a d i 
d a p a t d i k a t a k a n b a h w a h a s i l pretest m e r u p a k a n k o n t r o l d a r i 
p e n e l i t i a n i n i . T e m p a t p e l a k s a n a a n p e n e l i t i a n i n i a d a l a h d i 
l a p a n g a n t e n i s S t a d i o n P a c a r B a n t u l Y o g y a k a r t a . 
P o p u l a s i d a l a m p e n e l i t i a n i n i a d a l a h s i s w a P A B t e n i s 
P r o v i n s i D IY . K l u b t e n i s P A B D i n a s P e n d i d i k a i n P r o v i n s i D IY 
m e m i l i k i a n g g o t a t e r c a t a t 2 6 a n a k y a n g t e r b a g i m e n j a d i d u a t e m p a t 
l a t i h a n y a i t u d i B a n t u l Y o g y a k a r t a u n t u k w i l a y a h K a b u p a t e n 
G u n u n g k i d u l , B a n t u l d a n K u l o n p r o g o s e r t a d i F a k u l t a s I l m u 
K e o l a h r a g a a n U n i v e r s i t a s Neg e r i Y o g y a k a r t a u n t u k w i l a y a h 
K a b u p a t e n S l e m a n d a n K o t a Y o g y a k a r t a . S a m p e l d a l a m p e n e l i t i a n 
i n i d i t e n t u k a n s e c a r a r a n d o m d e n g a n c a r a u n d i a n k e l o m p o k . 
S e t e l a h d i l a k u k a n p e n g u n d i a n m a k a d i d a p a t s a m p e l p e n e l i t i a n d a r i 
s i s w a P A B y a n g b e r l a t i h d i B a n t u l . P e n e l i t i a n i n i m e l i b a t k a n 
s e l u r u h s i s w a P A B t e n i s D I Y y a n g b e r l a t i h d i B a n t u l s e b a n y a k 13 
o r a n g a n a k y a n g t e r d i r i d a r i 10 a n a k b e r j e n i s k e l a m i n l a k i - l a k i d a n 
3 a n a k b e r j e n i s k e l a m i n p e r e m p u a n . 
H A S I L P E N E L I T I A N 
D e s k r i p s i d a t a H a s i l P e n e l i t i a n 
D a r i p r o s e s p e n e l i t i a n i n i d i p e r o l e h d a t a y a n g r e l e v a n d e n g a n 
t u j u a n d a n h i p o t e s i s p e n e l i t i a n . D a t a pretest k e m a m p u a n 
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k a r d i o r e s p i r a s i {VO2 max ) s e b e l u m d i b e r i k a n p e r l a k u a n d a p a t 
d i l i h a t p a d a T a b e l 2 . T e s k e m a m p u a n k a r d i o r e s p i r a s i {VO2 max ) i n i 
d i l a k u k a n d e n g a n multistage test. B e r i k u t n y a a d a l a h d a t a posttest 
s e t e l a h d i b e r i k a n p e r l a k u a n l a t i h a n a e r o b i k k o m b i n a s i d e n g a n 
t e k n i k yai^ig d i l a k u k a n d e n g a n f r e k u e n s i l a t i h a n t i g a k a l i d a l a m 
s a t u m i n g g u d a n d i l a k u k a n s e b a n y a k 2 4 k a l i p e r t e m u a n . S e l a i n i t u 
d a l a m p r o s e s l a t i h a n h a r u s d i l a k u k a n s e l a m a 2 5 m e n i t d e n g a n 
i n t e n s i t a s l a t i h a n 7 5 % - 8 5 % d e n y u t j a n t u n g m a k s i m a l . D a t a 
posttest k e m a m p u a n k a r d i o r e s p i r a s i {VO2 max ) d a p a t d i l i h a t p a d a 
T a b e l 2 . 
T a b e l 2. 
D a t a Pretest d a n Posttest K e m a m p u a n K a r d i o r e s p i r a s i 
(VO2 Max) 
No U m u r L e v e l . Pretest VO2 m a x L e v e l . Posttest VO2 m a x 
(tahun) B a l i k a n ( m l / k g , b b / m e n i t ) B a l i k a n ( m l / k g . b b / m e n i t ) 
1. 15 6 .2 3 3 . 6 7 . 7 3 8 . 8 
2 . 12 4 .1 2 6 . 2 6 .1 3 3 . 2 
3 . 11 4 .9 2 9 . 7 5.7 3 2 . 1 
4 . 13 3 .7 2 5 . 3 5.1 2 9 . 9 
5. 14 6 .6 3 5 . 0 8 .9 4 2 . 7 
6. 14 6 . 3 3 3 . 9 8 .1 4 0 . 2 
7 . 13 5 .7 3 2 . 1 7 .1 3 6 . 7 
8. 13 5.5 3 1 . 4 6 .4 3 4 . 3 
9 . U 6 . 1 0 3 6 . 4 7 .8 3 9 . 2 
10. 8 4 .1 2 6 . 2 5 .5 3 1 . 4 
11 . 15 5.2 3 0 . 2 7 .2 3 7 . 1 
12. 14 4 . 9 2 9 . 7 5.6 3 1 . 9 
13 . 11 5.7 3 2 . 1 6.1 3 6 . 4 
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D a r i d a t a pretest k e m a m p u a n k a r d i o r e s p i r a s i { V 0 2 max ) 
t e r s e b u t d i a t a s d i p e r o l e h h a s i l d e n g a n r e n t a n g s e k o r 2 5 s a m p a i 
d e n g a n 3 6 . A d a p u n s e k o r r e r a t a pretest k e m a m p u a n 
k a r d i o r e s p i r a s i s e b e s a r 3 0 , 9 0 7 7 , s e d a n g k a n d i s t r i b u s i f r e k u e n s i 
d a r i d a t a pretest k e f n a m p u a n k a r d i o r e s p i r a s i ( V 0 2 max ) t e r s e b u t 
d i s a j i k a n p a d a T a b e l 3 b e r i k u t i n i . 
T a b e l 3. 
D i s t r i b u s i F r e k u e n s i Pretest K e m a m p u a n K a r d i o r e p i r a s i 
|V02 max) 
N o K e l a s I n t e r v a l F r e k u e n s i 
A b s o l u t 
1. 3 4 - 3 6 2 
2. 3 1 - 3 3 • 5 
3 . 2 8 - 3 0 3 
4 . 2 5 - 2 7 3 
13 
D a r i d a t a posttest s e t e l a h d i b e r i k a n p e r l a k u a n l a t i h a n 
a e r o b i k k o m b i n a s i d e n g a n t e k n i k , d a t a k e m a m p u a n k a r d i o r e s p i r a s i 
( V 0 2 max ) t e r s e b u t d i a t a s d i p e r o l e h h a s i l d e n g a n r e n t a n g s e k o r 2 9 
s a m p a i d e n g a n 4 4 . A d a p u n s e k o r r e r a t a posttest k e m a m p u a n 
k a r d i o r e s p i r a s i s e b e s a r 3 5 , 6 7 6 9 , s e d a n g k a n d i s t r i b u s i f r e k u e n s i 
d a r i d a t a posttest k e m a m p u a n k a r d i o r e s p i r a s i ( V 0 2 m a x ) t e r s e b u t 
d i s a j i k a n p a d a T a b e l 4 b e r i k u t i n i . 
T a b e l 4. 
D i s t r i b u s i F r e k u e n s i Posttest K e m a m p u a n K a r d i o r e p i r a s i 
(V02 max) 
No I n t e r v a l T a b u l a s i 
1. 4 1 - 4 4 1 
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2. 3 7 - 4 0 4 
3 . 3 3 - 3 6 4 
4 . 2 9 - 3 2 4 
13 
H a s i l Uji t 
U j i t d i l a k u k a n u n t u k m e n g e t a h u i a p a k a h t e r d a p a t 
p e r b e d a a n V O 2 m a x a n t a r a pretest d a n posttest p a d a k e l o m p o k 
e k s p e r i m e n . H a s i l a n a l i s i s d i n y a t a k a n t e r d a p a t p e r b e d a a n j i k a n i l a i 
s i g n i f i k a n s i k u r a n g d a r i 0 , 0 5 (P < 0 ,05 ) . D a r i h a s i l a n a l i s i s t e r s e b u t 
d i d a p a t k a n P = 0 , 0 0 0 . K a r e n a P < 0 , 0 5 , m a k a t e r d a p a t p e r b e d a a n 
k e m a m p u a n k a r d i o r e s p i r a s i y a n g s i g n i f i k a n a n t a r a pretest d a n 
posttest D e n g a n d e m i k i a n v a r i a s i p r o g r a m l a t i h a n i n i d a p a t 
d i g u n a k a n s e b a g a i a l t e r n a t i v e u n t u k m e n i n g k a t k a n k e m a m p u a n 
k a r d i o r e s p i r a s i . 
P e m b a h a s a n 
P e n e l i t i a n y a n g t e l a h d i l a k u k a n i n i m e n u n j u k k a n b a h w a 
k e m a m p u a n k a r d i o r e s p i r a s i (VO2 max ) d a r i 13 a n a k p e s e r t a tes 
y a n g b e r u s i a a n t a r a 8 - 1 5 t a h u n m e n g a l a m i p e n i n g k a t a n y a n g 
s i g n i f i k a n . H a l i n i d a p a t d i l i h a t d a r i t a r a f s i g n i f i k a n s i y a n g k u r a n g 
d a r i 0 , 0 5 y a i t u 0 , 0 0 0 . F a k t a e m p i r i s d a r i h a s i l p e n e l i t i a n 
m e n u n j u k k a n r e r a t a p a d a pretest k e m a m p u a n k a r d i o r e s p i r a s i (VO2 
max) y a i t u 3 0 , 9 0 7 7 , s e d a n g k a n r e r a t a k e m a m p u a n k a r d i o r e s p i r a s i 
(VO2 max ) p a d a posttest a d a l a h 3 5 , 6 7 6 9 . B e r d a s a r k a n h a s i l 
p e n e l i t i a n y a n g t e l a h d i l a k u k a n m e n u n j u k k a n b a h w a a d a 
p e r b e d a a n a n r a t a r e r a t a pretest d a n posttest, s e h i n g g a d a p a t 
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d i k a t a k a j i b a h w a k e m a m p u a n k a r d i o r e s p i r a s i (VO2 max ) p e s e r t a tes 
m e n g a l a m i p e n i n g k a t a n s i g n i f i k a n y a n g d i t u n j u k k a n d e n g a n 
p e r b e d a a n r e r a t a y a i t u 3 0 , 9 0 7 7 m e n j a d i 3 5 , 6 7 6 9 . P e n i n g k a t a n 
r e r a t a teVsebut d a p a t d i l i h a t d a l a m g a m b a r d i a g r a m b e r i k u t . 
1 
Rerata 
G a m b a r 3 . D i a g r a m R e r a t a K e m a m p u a n K a r d i o r e s p i r a s i 
(VO2 M ax ) 
P e n i n g k a t a n h a s i l p e n e l i t i a n i n i d a p a t d i l i h a t a p a b i l a 
d i h i t u n g s e l i s i h a n t a r a r e r a t a pretest d a n posttest y a i t u 3 5 , 6 7 6 9 -
3 0 , 9 0 7 7 = 4 , 7 6 9 2 . J a d i d a p a t d i s i m p u l k a n b a h w a l a t i h a n a e r o b i k 
k o m b i n a s i d e n g a n t e k n i k d a p a t m e n i n g k a t k a n k e m a m p u a n 
k a r d i o r e s p i r a s i s e b e s a r 4 , 7 6 9 2 . 
D a t a p e n e l i t i a n m e n u n j u k k a n b a h w a m e n i n g k a t n y a 
k e m a m p u a n k a r d i o r e s p i r a s i (VO2 max ) t e r j a d i k a r e n a d a l a m l a t i h a n 
a e r o b i k k o m b i n a s i d e n g a n t e k n i k s a n g a t b e r h u b u n g a n d e n g a n 
p c n g g u n t i c m o k s i g e n y a n g m e l i b a t k a n f u n g s i k a r d i o r e s p i r a s i . 
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L a t i h a n I c r s e b u t a d a l a h m e m u k u l b o l a forehand d a n backhand 
s e b a n y a k d e l a p a n k a l i t a n p a b e r h e n t i k e m u d i a n d i l a n j u t k a n 
d e n g a n l a r i m e n g e l i l i n g i l a p a n g a n s a m b i l m e n g u m p u l k a n b o l a y a n g 
t e l a h d i p i K c u l t e r s e b u t . M e n i n g k a t n y a k e m a m p u a m k a r d i o r e s p i r a s i 
j u g a d i s e b a b k a n o l c h b e b a n a t a u t a k a r a n l a t i h a n d i l a k u k a n s e s u a i 
d e n g a n d o s i s l a t i h a n y a n g t epa t . 
K E S I M P U L A N 
P a d a s a a t b e r m a i n t e n i s s a n g a t d i p e r l u k a n e n e r g i s e c a r a 
a e r o b i k y a n g d i p e r o l e h d a r i s u p l a i o k s i g e n k e s e l u r u h t u b u h s e b a g a i 
ene rg i . O l e h s e b a b i t u s e t i a p p e m a i n t e n i s h a r u s m e m i l i k i 
k e m a m p u a n k a r d i o r e s p i r a s i a g a r p e m e n u h a n o k s i g e n d a p a t 
b e r j a l a n d e n g a n l a n c a r . A p a b i l a s e s e o r a n g a t l i t m e m p u n y a i d a y a 
t a h a n k a r d i o r e s p i r a s i y a n g b a i k m a k a p a d a s a a t b e r m a i n t e n i s 
t i d a k a k a n m e r a s a k a n k e l e l a h a n y a n g b e r a r t i , s e h i n g g a p e n a m p i l a n 
d a l a m b e r m a i n t e n i s a k a n o p t i m a l . D a l a m p r o s e s m e n e n t u k a n 
b e s a r n y a k e m a m p u a n k a r d i o r e s p i r a s i m a k a d i p e r l u k a n 
p e n g u k u r a n o k s i g e n y a n g d i g u n a k a n m a k s i m a l ( a m b i l a n o k s i g e n 
m a k s i m a l ) a t a u V 0 2 m a x s e c a r a l a n g s u n g u n t u k b e r a k t i v i t a s . 
B e r d a s a r k a n h a s i l p e n e l i t i a n y a n g t e l a h d i b a h a s d i a t a s 
t e n t a n g p e n g a r u h l a t i h a n a e r o b i k k o m b i n a s i d e n g a n t e k n i k 
t e r h a d a p k e m a m p u a n k a r d i o r e s p i r a s i m a k a d a p a t d i t a r i k 
k e s i m p u l a n b a h w a l a t i h a n a e r o b i k k o m b i n a s i d e n g a n t e k n i k d a p a t 
m e n i n g k a t a n k e m a m p u a n k a r d i o r e s p i r a s i s e b e s a r 4 , 7 6 9 2 a t a u 
m e n c a p a i 7 % . S e h i n g g a m o d e l v a r i a s i l a t i h a n i n i d a p a t d i l a k u k a n 
u n t u k d a p a t m e n i n g k a t k a n k e m a m p u a n k a r d i o r e s p i r a s i . 
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